Abstract. Pair formation in the lesser wax moth, Achroia grisella (Lepidoptera: Pyralidae), is initiated by male ultrasonic signals that attract receptive females. Individual males vary in attractiveness to females, and the most attractive males are distinguished by exaggeration of three signal characters: pulse rate, peak amplitude and asynchrony interval (temporal separation between pulses generated by movements of the left and right wings during a given wing upstroke or downstroke). Using flow-through respirometry, we measured the resting and signalling metabolic rates of males whose relative attractiveness was known. Acoustic recordings and metabolic measurements were made simultaneously, and we calculated net metabolic rates and factorial metabolic scopes as measures for the energetic cost of signalling. On average, attractive males had higher net metabolic rates and factorial metabolic scopes than unattractive ones, but many unattractive males also had high values. Thus, high expenditure of energy on signalling is necessary but not sufficient for attractiveness. This may result because only one of the three signal characters critical for female preference, pulse rate, is correlated with energy expenditure. Although the results are consistent with the good genes model of sexual selection, they do not conflict with other indirect or direct mechanisms of female choice.
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The Association for the Study of Animal Behaviour
It is generally assumed that sexual advertisement signalling by male animals is energetically expensive and risky (Kodric-Brown & Brown 1984; Ryan 1988; Harvey & Bradbury 1991) . Measurements of energy expenditure (Vehrencamp et al. 1989; Prestwich 1994; but see Horn et al. 1995) and predation (Cade 1979; Ryan et al. 1982 ) on signalling males, particularly in acoustic species, support this contention. Because signals vary considerably in many populations and exaggerated levels of certain signal characters typically attract more females (Ryan & Keddy-Hector 1992) , the corollary has been proposed that signal attractiveness and energy expenditure are related (Ryan 1988; Gerhardt 1991; Bailey et al. 1993 ). This proposed relationship forms the basis of the popular hypothesis that characters of advertisement signals are 'reliable' indicators of a male's genetic 'quality', reliability ensured by the inability of 'inferior' males to generate expensive, attractive signals (Kirkpatrick & Ryan 1991; Maynard Smith 1991) . Despite its theoretical importance, however, empirical evidence for such a relationship between signal attractiveness and energy is meagre (Taigen & Wells 1985; Wells & Taigen 1989; Watson & Lighton 1994) . This critical gap may reflect difficulties in measuring both the energetics of male advertisement signals and their attractiveness.
We directly tested the putative relationship between signal energetics and female attractiveness by studying ultrasonic male advertisements in the lesser wax moth, Achroia grisella (Lepidoptera: Pyralidae). Unlike most moths, in which pair formation is initiated by males searching for stationary females emitting olfactory cues (Silberglied 1977) , male A. grisella produce acoustic signals that attract females up to several metres away (Spangler 1984) . These signals are rhythmic pulses produced by stationary, wing-fanning individuals. During wing-fanning, minute tymbals on the tegulae, a pair of sclerites at the bases of
